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The essential findinq in this study was that whether Picloram 
is administered as the free acid or as the Picloram triisopropanol
amine (TIPA) salt, the metabolism of the Picloram moiety is the 
same in either case. In other words, the presence of TIPA in salt 
linkaqe with Picloram does not alter the metabolism of the latter. 
The reason for this lack of effect of TIPA on metabolism is that 
TIPA quickly dissociates from Picloram in -vivo and under such 
circumstances exercises little or no influence upon its metabolism. 
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DATA EVAUJATION IEPOllT 

STUDY TYPE: Metabolism in rats 

EPA IDENTIFICATION NUMBERS: 

Tox. Chem. Number: 39 

P.C. Code: 005101 

HRID Number: 423431-01 

TEST MATERIAL: Picloram, triisopropanola.dne (TIPA) salt (AGR# 0276453) 

SYNONYM: Picloram-TIPA; 4-amino-3,5,6-trichloropicolinic acid-TIPA 

STRUCTURE: 

NHa 
I 

. I ~ * 
ca .... o .... c• 

Cl' ~ 'C-OH-- - -N(OI:OfOHCH~ 

picloram nPA * <Wooua ehe poaltion of the 1'«: label 

QQLQ&: Not reported 

SPONSOR: DowElanco, 9002 Purdue Road, Indianapolis, IN 46268-1189 

TESTING FACILITY: The Toxicology Research Laboratory, Health and 
Environmental Sciences, The Dow Chemical Company. Midland, KI 48674 

AUTHORS: J. Y. Domoradzki, K.F. Hiser, C.A. Bor.ett, and R.J. Nolan 

REFORT: Picloram, Triisopropanolamine Salt: Dissociation and met..abolism in 
male Fischer-344 rats. Laboratory Study So. ~-049877-013. 

STUDY COMPLETION DATE: Kay 26, 1992 

CONCUJSIONS: The objective of this study vas to decermine whether the fate of 
picloram is influenced by the co-administration of picloram with TIPA. The 
absorption, metabolism, and excretio~ of triisopropar~lamine-l- 14C (14C-TIPA) 
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were studied in male rats after administration of single oral doses of 
9. 5 mg ~4C-TIPA/kg and 9. 8 mg picloram/kg- 14C-TIPA was readily absorbed, with 
peak plasma radioactivity at 0.25 hours postdo:;ing. The 
administered dose of radioactivity was recovered primarily in urine and feces 
(76% and 9%, respectively). The mean total radioactivity recovered in urine, 

feces, expired 14C02 , tissuesjcarcass, and final cage rinse was 94%. 

The 0-12-hour pooled urine was analyz~d for metabolites; unchanged TIPA 
accounted for 80% of the radioactivity excreted in the urine. No other 
metabolites were identified in the 0-6-hour pooled urine samples. No 
treatment-rel2ted clinical signs of toxici~y were observed in male rats. The 

data suggest that the conversion of picloram-TIPA salt to picloram was not 
affected by che presence of TIPA. 

STUDY CLASSIF!CATION: Supplementary. The objective of this ~tabolism study 
of picloram- 14C-TIPA salt was limited to examining whether the conversion of 

picloram-salt to picloram in rats was affected by the presence of TIPA. This 

study adequately demonstrated that the co-administration of TIPA and picloram 

did not affect the fate of picloram. Study deficiencies included lack of 
protocol, insufficient numbers of animals, use of a single sex (male) and 

dose. 

A. MATERIALS 

l_ Test Suh~t~nce 

The unlabeled !iquid test material (Picloraa-TIPA salt, DowElanco, AGR 
//0276453, specific activity 31.9 mCi/mmol) was assayed by nuclear 
magnetic resonance lNMR) and found to contain 31.6% H20, 37.7% picloram, 
and 33.5% TIPA (Redwine, 1991). The molar ratio of amine to acid was 
l_l2t0.05. 14C-TIPA was diluted with equal parts of hexane/benzene 
solvents before purity analysis was perfonaed. Radio-
chemical purity of 14C-TIPA was 97.5% as de-=erai.ned by gas chromato
graphy (GC)/radiogas. 

2. Test Animals 

Male Fischer-344 rats (10 weeks old) were obtained froa Charles River 

Laboratories, Kingston, NY. Aniaal weig:tt:s ranged froa 171 g. to 175 g. 
at the first dosing. According to the study authors, only male rats 
were tested because no major sex-related differences in the pharmaco
kinetics or metabolism of picloraa or in the toxicity of TIPA were 
known. 

B . K-c:niODS 

L Acclimation 

Animals were acclimatized for at least 7 days prior to adainistratioa of 
the test: material. An indwelling jugular vein cannula was iaplanted 
under methoxy!lurane anesthesia in each rat 1 day prior to dosing. All 

animals were acclimated for l day prior t.O surgery in glass Roth-t:ype 
metabolism cages, and recuperated in the cages for 24 ~s before 
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dosing. Animal rooms were kept on a 12-hour photocycle. Temperature 
and humidity data were not provided. t~imals were provided a diet of 
Rodent Cho~ 5002 (Purina Mills, Inc., St. Louis, MO) and tap water ad 
libitum throughout the study, except for a period of fasting (17 hours 
prior to dosing u.>til approximately 4 hours postdosing). Fee~ and wa~er 
were reportedly analyzed for contaminants, however the results were not 
provided. 

2. Dosing SoL1tions 

A measured volume of 14C-TIPA which had previously been dilut~d with 
hexanefbenzene solvent was evaporated to remove the solver~. A measured 
volume of non-labeled picloram-TIPA was added and diluted to final 
volume with distilled water. The dose solution contained 
4.75 mg TIPA/mL, 5 mg picloramjmL, and 75 uCi 14CfmL. Animals were to 
receive 2 mlfkg of the dose solution, resulting in a target dose of 
9.5 mg TIPA/kg, 10 mg picloramfkg, and 20-30 ~Ci per animal. The dose 
solution was quantified using a liquid scintillation counter (LSC), and 
f~und to contain 0.431 mg 14C-TIPA/mL. Using high-performance liquid 
chromatography (HPLC) with ultraviolet detection, the dose solution was 
also found to contain 5.01 mg picloram/mL. The total concentration of 
TIPA (labeled and unlabeled) in the dose solution was calculated to be 
4.88 mg/mL. The specific activity of TIPA in the dose solution was 
32,702 dpm/~g TIPA. The actual mean dose administered to rats was 
9.8 mg picloram/kg and 9.5 mg TIPA/kg. The targeted dose of 10 mg 
picloran./kg was chosen because it is equal to the dose used in previous 
.11et:-.bolism st·.Jdies, and 9. 5 mg TIPA/kg was chosen because it i.s well 
below the I.D50 of :r6000 mg/kg for TIPA. 

A group ~f 4 m, :~ rats was given a single oral dose (gavage) using a 
glass syringe and stainless steel feeding needle. The syringe was 
weighed before and after dosing to quantify the dose administered. All 
animals were euthanitized with C02 and exsanguinated at 72 hours p~st
dosing. 

3. Sample Collection 

Blood samples (0.2 ml) were drawn from each jugular can.~la at 0.25, 
0.5, 0.75, 1, 1.5, 2, 4, 6, 8, 12, 18, 24, 4S and 72 hours postdosing. 
Radioactivity in expired 14C02 was measured using traps of mono
ethanolamine:l-metboxy-2-propanol (3:7) while expired organic 14C was 
measured using charcoal traps. The 14C02 traps were analyzed at 12, 24, 
~6, 48 and 72 hours postdosing. Organic 14C traps showed insufficient 
radioactivity to qu£Dtify after 12 hours, so charcoal-trap collection 
was terminated. Urine was collected over dry ice at 6, 12, 24, 48 and 
72 hours postdosing. Metabolism cages were rinsed with distilled water 
following collection. Cage washings and urine were combined for each 
interval co give the amount of radioactivity excreted in the urine. 
Feces were collected over dry ice ~t 24-hour intervals, homogenized in 
water, and prepared for scintillation. Glacial acetic acid was added to 
minimize ~hemical luminescence. Liver, kidneys, perirenal fat, skin and 
carcass were analyzed for radioactivity. 
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Radioactivity in blood, urine, feces,· expired C02 , and tissues was 

analyzed using a Beckman LS liquid scintillation counter {Beckman 

Instruments, Fullerton, CA). Counts/minute were corrected for 

background and quench (H# technique) and converted to 

disintegrations/minute (dpa). Kethods for statistical analysis 

were limited to means and standard deviations. Aliquots of the 

0-6- and 6-12-hour pooled urine samples were analyzed for picloram 

and 14C-TIPA using a Hewlet:t Packard Model 5890 GC/5970 MSD system 

(Hewlett Packard, Palo Alto, CA). 

010165 

4. Metabolite Analysis 

The 0-6- and 6-12-hour urine samples were pooled by mixing 0.5 ml urine 

samples from each animal, and stored frozen (-so•c) unt:il analysis. 

Analyses for ~etaoolites of ! 4 C·TIPA in urine were perfor.ed by GC aod 

mass spectroscopy (MS) using a Finnigan8 Model 9611 GC/4615 KS system 

(Finnigan MAT, San Jose, CA) equipped with a Radiomatic FLO·ONE/BETNB 

Model GCR radioactivity-GC-detector (Radiomatic Instru.encs and Chesicai 

Company, Inc. , Meriden, CT). Fecal and blood samples were not analyzed 

for metabolites. 

5. Protocol 

The study protocol was not provided. 

C. REtORTED RESULTS 

1. Elimination and Recovery 

A ~ummary of the distribution of recovered radioactiviry is presented i: 

Table 1. The mean total recovery of radioactivity was 93.7% of the 

administered dose. After 72 hours postdosing, the mean radioactivicy 

recovered in the urine was 77. 7% of the administered dose. of which 

73.6% was recovered during tbe first 12 hours postdosing Tbere were 

considerable variations among ~ls particularly during the 6-12-bour 

interval postdosing. Mean fecal recovery was 9 .1%, but there was a 

large standard deviation (9.23) ~g animals in all collection 

intervals. Recovery of expired t•c;ol occurred primarily duri.Jis the 

first 12 hours postdosing, and the 3-day recovery was 4.09% of the 

administered dose. Mean final cage wash accounted for 1.06% of the 

administered dose, while recovery ic the tissue and carcass was 0.73% of 

the administered dose. 

2. Tissue Distribution 

After 72 hours postdosing, the tissues with the highest percentage of 

radioactivity were the carcass {0.361), skin (0.21%), and liver (0.15%). 

Kidney and perirenal fat coabined accounted for only O.OllX of the 

administered dose. Mean con::entration of radioactivity (% dose/g 

tissue) was almost seven t~ greater in liver (0.0200) aad 2.6 tU8es 

greater in kidney (0.0075) dban tn carcass (0.0029). 

---
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3. Pharmacokinetics 010165 
The radioactivity in the blood peaked ac 0.25 hour postdosing in all 
animals, with a mean concentration of 4. 72 lA& eq 14C-TIPA/g plaSIIa. The 
concentration of raclioactivity in the plasma decreased triexponentially, 
accorrling to the auchors. Half-live~ were estimated to be 0.96, 4.3. 
and 28.9 hours for che initial. middle and terminal phases of the study, 
respecti:ely; area under the curve (AUC), volume of distribution (Vd). 
and whol~ body and renal clearance were calculated as 
18.33 hr.• lA& equiv 14C-TIPA/g plasma, 2.1 L/kg body veigh~. and 8.64 
and 6.71 mL/min./kg body weight, respectively (~ee Appendix). 

4. Metabolism 

MS and GC analyses of pooled urine samples were compAred to TIPA 
standards, with cnaracteristic peaks and retention tim~s found to be 
almost identical. 5o metabolites appear to have been excreted in the 
0-6-hour urine. Unchan0ed TIPA accounted for ·80% of the radioactivity 
in the 0-12-hour pooled urine. Metabolite analysis was not performed in 
the f~ces. The presence of expired 14C-C02 indicates that some 
metabolism of 14C-TIPA occurred. However, the t•co2 could have arisdn 
from impurities in che 14C-TIPA. 

D. STUDY AUTHORS' CORCUJSIONS/QUALITY ASSURANCE MEASURES 

14C-TIPA was rapidly absorbed following the administration of single 
oral doses of 10 ag picloraa/kg and 9.5 mg 14C-TIPA/kg as deaonstrated 
by peak blood plasaa concentration occurring at 0.25 hour postdosing. 
The majority of the radioactivity vas excreted in the urine within the 
first 24 hours after dosing, with lesser amounts being eliminated in 
feces and expired 14<:02 • This rapid eliaination suggests that 14C-TIPA 
does not bioaccumulate in the tissues of the rat. The authors sugg•st 
that the fate of picloram vas unaffected by TIPA administration, since 
picloram vas excreted in a similar pattern to those found in a previous 
study (Nolan et al; 1980). They further assetted that the metabolic 
fate of TIPA appeared to be unaffected by co-administration with 
picloram since the eetabolisa of 14C-TIPA in this study was similar to 
th~t of a structural analog 14C-diisopropanolamine (Frsntz et al; 1986). 
However, there were no data provided to support this suggestion or the 
suggestion that TIPA and its analog would necessarily follow similar 
metabolic pathways. 

Quality assurance statements and statements of compliance with Good 
Laboratory Practices for the study were signed on May 20, 1992, and on 
Kay 13, 25, 26, 1992, respectively. A statement of no confidentiality 
claims vas signed Kay 13, 1992. 

E. CONCLUSIONS BASED 011 THE REVIE\lER'S DISCUSSION AND INTERPRETATION OF 
DATA 

Since only aale rats and only one do$e level were tested in this study, 
it was not possible to evaluate sex- or dose-related differences 
f.:llowing oral adainistration of TIPA in rats. 14C-TIPA vas rapidly 
absorbed after oral adainistration, as evidenced by peak plasma 
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concencration (4.72 ~g eq TIPA/g pla~) at 0.25 hours poscdosing. 
Excensive absorption of 1'C-TIPA was indicated by che high l.vels of 
r~ioactivicy (83% of che adainiscered dose) recovered in urine at 72 
hours postdo&ing. The dat~ appear to indicate that there is a biphasic 
eliaination in which radioactivity is eliainated rapidly froe the blood 
(0.?5-8.0 hours poscdosing) followed by a slower Jecline (8-72 hours), 
however. che authors felt that the eliaination data best fit a 
tri-exponential equation. 14C-TIPA vas rapidly eliainated in urine. 
with 741 of the adainistered dose excreted within the first 12 hours 
poscdosing. The majority of che radioacrivity recovered in che feces 
and as expired ;."COz was also eliainated during the first 24 hours. 
~rall. the recovery of radioactivity in the feces was low. however. 
o."le of the four rau had •23% of the adainistered dose in the feces 
coapared to •SX in the other 3 rats. A corresponding decrease h. 
r~f.oactivity in the urine was also observed u. this rat. 

!be study indicates that TIPA and/or its metabolites do not bio
accuaulate following oral expos~re. Analysis of 0-12 hour ~led urine 
~les indicate that most of the TIPA dose was eliainated unch4nge~. 
with no apparent met&bolisa caking place. However, urine s.-ples >12 
hours postdosing ~ fecal saaples were not analyzed for the prese~e of 
metabolices. Metabolice analysis revealed chat a&OX of th~ radio
activity in the 0-12-hour p<'oled urine samples was due to w 1tabolized 
TIPA. However, since 201 of the radioactivity was nor characterized in 
""he urine, there is che possibility chat other metaboli.tes may ha• b-n 
foraed. 

The authors' sugge$tion that the co-adainistration of TIPA and picloraa 
did not affect the fate (absorption and excretion) of picloraa can be 
supporud based on rapid absorption, and excretion of 1'C·TlPA priaarUy 
uacbanged in the urine. 

sn1DY D£SIGN/ RAqiiNG DEFICJENCI!$. TAJ(IIC INTO CONSIDfltATION THE 
t\AnntE OF THIS SPECIAL SJVDY: 

Minor deff.cieneles in study design or reporting occttrred as follows: 

(1) No female aniaals were used in che study. as per Guidelines. 

(2) lasu(ficicuu: nuabers of animals were used. Guidelines reco ... nd 
5 ani.lllals/sex/dose. and only 4 animals vecc used in chis study. 

(l) Suamary eables presented by the study auchors contained 
discrep.ancies with individual aniaal data tables, thus the transcribing 
of the data appears to be less than reli •b!e. 

(4) Ic was r.ot reported whether the analyses were perforaed in 
duplicace. This information woulci have been useful since there v~s 
considerable variations aaong aniaals (see Addendua ?P· 28, lO, ll} 

(5) Most dau are reporced as •Percentage Adainistered Dose•; ~aw ,-
are not provided for aost parameters. 
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Table l. Mean Percent Recove~ ~f Padioacti.vlty by 72 Hours after Single Oral 

Dose of 10 •g Plclora./kg and 9. 5 mg 14C·TIPA/kg to Male Rats•·b 

An i.mal Numb• r 

90A· 7478 

90A· 7479 

90A· 7480 

90A· 7481 

Urinec 

83.87 

83.78 

S8.86 

84.31 

77.71 
12.57 

Feces 

5.20 

3.97 

22.92 

4.30 

9.10 
9.23 

Percentage 

Tissue & 
Carcass 

0.7:.. 

0.&7 

0. 79 

0.69 

0. 73 
0.05 

of Ad;1n1stertd Dose 

t•coa 

-+.21 

4.00 

4.23 

).91 

4.09 
0.16 

F1n.-al 
Cagt! Wash 

l. 53 

1.36 

4.00 

1.J4 

2.06 
l.lO 

•Data extracted from tables 2, 4, 5, and 6 (pp. 28, 30, ll, 32). 

Total 
Recovery 

95.56 

93.78 

90.80 

94.55 

93.69 
2.04 

~ese vslues were extracted fro• individual aniaal data by the reviewers; 
'minor discrepancies exist between this table and the suamary table from the 
Study Report (Table 2). 

curine includes the radioactivity recovered fr0111 the cage rinses with 
distilled water. 
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